In order to get information about the transition mechanism, the temperature-induced transformation in the binary compound NiS was investigated. Above 379 °C, a single crystal of millerite β-NiS transforms to polycrystalline NiAs type α-NiS with a sharp texture. Pole figures of both phases in the same orientation were measured using synchrotron radiation and an imaging plate detector. The Rietveld texture analysis showed that there are at least three components of the high-temperature α-NiS phase. The main component shows the following orientation relations:
Introduction
Reconstructive phase transitions involve large reorganizations of the atomic arrangement leading to a new topology of the crystal structure. Bonds are broken and new ones are formed. Such transformations are accompanied by volume discontinuities and by changes of the coordination numbers of the atoms. It is a challenging problem to understand the underlying mechanism at an atomic level. In the last decade, the pressure-induced phase transitions in AB compounds have attracted considerable interest and models for diffusionless transitions were suggested. For instance, for the zinc-blende-to-NaCl-type and the wurtzite-to-NaCl-type transition models have been derived based either on molecular dynamics simulations [1, 2] or on sphere packing considerations [3] [4] [5] [6] . It is assumed that the transition path can be modeled in a space group that is a subgroup of the space group of the phases before and after the transformation [7] [8] [9] . Therefore, these transition pathways implicate orientation relationships between both structure types. Not all of the proposed transition models could be confirmed yet, but experiments show clearly that there are orientation relations between low-and highpressure phases linked by a reconstructive phase transition [e.g. 10, 11] . The orientation relationships between the phases before and after the transformation may give valuable information about the transition mechanism. In the current study, the temperature-induced phase transition in the binary compound NiS is investigated. At ambient conditions, the stable phase is millerite β-NiS (Fig. 1 ). It crystallizes with the rhombohedral space group R3m with a = 0.96112(6) nm, c = 0.31508(5) nm [12] . Above 379 °C NiAs type α-NiS [13] is stable (Fig. 2 ). This hexagonal phase (space group P6 3 /mmc, a = 0.34395(2) nm, c = 0.53514(7) nm [14] ) can be quenched to room temperature. Therefore, it is expected that during the transition the crystal structure has to be considerably reorganized. The α-to β-NiS transition is accompanied by an increase of the volume by about 2.8%. This transition often causes the shattering of toughened glass panes since NiS occurs as an impurity in the process of float glass production [15] . The kinetics of the phase transition have been extensively studied [12, 16] . However, nothing was known about orientation relations between the two NiS phases. 
Experimental
In the present experiments, a single crystal of natural millerite from Wissen/Sieg (Germany) with a length of about 7 mm and a diameter of about 350 µm was clamped into a special holder and brought into a vacuum oven (Fig. 3) that was operated by a Lakeshore 340 controller at the beam-line BW5 at HASYLAB/DESY [17] . First, the starting orientation of the crystal was determined at room temperature by measuring the pole figures in a range of 120° of one orientation angle in steps of 1°. Two-dimensional diffraction images were taken with a beam energy of ~100 keV, using a mar345 area detector [18] . After these measurements the millerite crystal was fast annealed clearly over the transition point and subsequently slowly cooled down to room temperature. Then the pole figures were measured again with a measurement range of 180° in steps of 1°. The orientation of the sample was the same in both experiments. The texture was calculated from these images using the program MAUD [19] . For this purpose, all images were subdivided into 72 sections of 5°, respectively. The integration leads to conventional onedimensional powder patterns for each of these sections, and all patterns were included in the subsequent Rietveld texture analysis. Fig. 4 shows a summation of all diffraction images of the original millerite crystal. During the phase transition the single crystal is destroyed. The high-temperature α-NiS phase is polycrystalline and shows a strong texture (Fig. 5) . The diffraction images show spots of the metastable high-temperature polycrystalline α-NiS phase together with broad peaks of the low-temperature β-NiS modification. The obtained diffraction data indicate that there are orientation relations between the low-and high-temperature phases of NiS. Pole figures of the (100), (001), (101), (102) and (110) planes of high-temperature α-NiS were calculated from the two dimensional diffraction images (Fig. 6 ). The texture of the hightemperature phase contains at least three different components.
Results and discussion
Solid State Phenomena Vol. 160 179 Further investigations are necessary to examine the orientation relationships in detail, in order to explain the transition mechanism. It is worth mentioned that the broad peaks of the recovered polycrystalline millerite occur at the same positions as the reflections of the original single crystal. Figure 7 shows a 2-dimensional diffraction image of the millerite single crystal before annealing and the corresponding one at the same orientation angle after annealing and cooling.
